In this paper, an intelligent wireless sensor which is controlled by a single-chip microcomputer (SCM) is designed. This intelligent wireless sensor includes host and slave module. The device has the advantages of low cost, simple fabrication, high readability and accurate measurement, etc..
Introduction
The wireless Sensor which integrates sensor technology, embedded computing technology, modern network and wireless communication, information technology, distributed information processing technology, etc, is a highly interdisciplinary and knowledge-intensive. It can be monitored in real time via various integrated micro-sensors. Sensing and collecting information of various environments or monitoring objects, is transmitted by wireless means and self-organized. Thus, wireless Sensor has attracted much attention in the world.
The intelligent wireless sensor, which is controlled by the single-chip microcomputer (SCM), collects the information from the temperature and humidity sensor, preprocesses and transmits the relevant instructions through the wireless transmission module NRF24L01 to the host module. The information on environmental variables such as temperature and humidity can be displayed on the LCD screen. The intelligent wireless sensor meets the requirements of high transmission efficiency, storage confidentiality and strong anti-interference ability in the information age. The intelligent wireless sensor, whose application and adaptability are far superior to traditional embedded sensors, can be applied to smart home, complex automatic mechanical monitoring, environmental monitoring, automotive functional structure, dehumidifier, and military, etc.
System Model
The design of intelligent wireless sensor includes host and slave module. The circuit diagrams are depicted by Protel software, which are shown in Figure 1 and Figure 2 . The host system is mainly composed of SCM STC89C52RC, LCD 1602, alarm circuit, 2.4GHz wireless receiving module NRF24L01, resistance, capacitance, and so on. The slave system consists of wireless sending module NRF24L01, STC89C52RC SCM, IC voltage-stabilizing circuit, DHT11 temperature and humidity sensor, LED , etc. The STC89C52RC SCM has the excellent characteristic of high operating speed, low power consumption and strong anti-interference ability. The DHT11 temperature and humidity sensor is low power consumption and low cost, which meets the needs of different environments.
The modularity control of the host and slave modules is introduced. The host module includes main program module, wireless communication part, LCD1602 display part and buzzer alarm part. The slave module contains main program module, temperature and humidity detection part and wireless communication part. The main control part of the host and slave modules is based on the SCM. The basic flow chart of the main program of the host module is shown in Figure 3 .
The Figure 4 illustrates the physical device of the intelligent wireless sensor, which works well. It was measured and analyze as follows. Within the range of temperature and humidity set in the experimental environment, the intelligent wireless sensor works steadily. The results of temperature and humidity via the intelligent wireless sensor is as table 1.
The the wireless transmission module of the sensor is designed with NRF24L01, which belongs to the built-in antenna without power chip. It is the shortest transmission distance module in this series. Without obstacles, it can transmit 13 meters at 2MHz, 25 meters at 1MHz and 60 meters at 250KHz.
Conclusion
In summary, this design mainly realizes the intelligent wireless sensor based on single-chip microcomputer and NRF24L01.
The intelligent wireless sensors is characterized in that has the functions of self-calibration, self-calibration and self-calibration, automatic compensation, data storage, memory and information processing, bidirectional communication, standardized digital output or symbol output. It can collect data automatically and preprocess the data, automatically inspect, judge and make decision, etc.
